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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement (IDS) filed on February 04, 2004 has been 
acknowledged and considered by the Examiner. A copy of the form PTO-1449 is included in this 
correspondence. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4, 7, 10, 13-19, and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kitajima et al. (US 6,064,358, herein after "Kitajima"). 

As to claim 1, Kitajima teaches a drive circuit for driving a display device [col. 1 lines 10- 
13] comprising electro-optical material {"liquid crystal 57") [fig. 11] disposed between a common 
electrode ("common electrode 63") and an array of pixel electrodes ("display electrodes 54") 
[col. 15 lines 43-46], the drive circuit comprising: 

pixel drive circuits ("thin film transistors 103") [fig. 11] connected to respective ones of 
the pixel electrodes and operable to generate respective pixel drive signals ("Vb") [fig. 26(d)] 
alternating between a first high voltage ("Voh") and a first low voltage ("Vdl") differing in voltage 
by less than or equal to a process-limited maximum ("Vb// 1 ); and 

a common drive circuit ("206") [fig. 1] connected to the common electrode and operable 
to generate a common drive signal ("Vc") [fig. 26(d)] alternating between a second high voltage 
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("Vch") and a second low voltage ("Vcl") differing in voltage by more than the process-limited 
maximum, the common drive signal being asymmetrically bipolar with respect to the first low 
voltage. 

As to claim 2, Kitajima teaches that the first low voltage ("Vdl") and the second low 
voltage ("Vcl") differ in voltage by less than or equal to a threshold voltage ("Vdh - Vcl") [col. 17 
lines 62-64] at which an electro-optical response is produced by the electro-optical material 
("liquid crystal element). 

As to claim 3, Kitajima teaches that the first high voltage ("VDhf) [fig. 26(d)] and the 
second high voltage (" Vch") differ in voltage by less than or equal to the threshold voltage {"Vdh 
- VcC), 

As to claim 4, Kitajima teaches the common drive signal ("\/C") [fig. 26(d)] being 
substantially periodic between the second low voltage ("VCL") and the second high voltage 

("VCH"). 

As to claim 7, Kitajima teaches the pixel drive circuits ("thin film transistors 103") [fig. 11] 
being located on a substrate ("transparent glass substrate 56") of the display device including 
the array of pixel electrodes ("display electrodes 54"), the pixel drive circuits underlying 
respective ones of the pixel electrodes. 

As to claim 10, Kitajima teaches the common drive circuit ("206") [figs. 1 and 3] being 
located external to the substrate. 

As to claim 14, Kitajima teaches at least one of the pixel drive circuits and the common 
drive circuit being further operable to vary the phase relationship (whether the two signals are in 
the same polarity phase or different polarity phase with respect to a reference level) between 
the respective pixel drive signals ("Vd") and the common drive signal ("Vc") [fig. 26(d)]. 
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As to claim 15, Kitajima teaches each of the pixel drive circuits including a transistor of a 
size less than or equal to 180 nm [col. 9 lines 45-48]. 

As to claims 13 and 16, Kitajima inherently teaches the process-limited maximum being 
less than or equal to 1.8 volts which is a breakdown voltage of the pixel drive circuits since the 
180 nm transistors included in the pixel drive circuits have a breakdown voltage of 1.8 volts and 
thus it is required for the device of Kitajima to set the process-limited maximum of the pixel drive 
signals being less than or equal to 1.8 volts in order to prevent breakdown of the drive circuits. 

As to claim 17, all of the claim limitations have already been discussed with respect to 
the rejection of claim 1 . 

As to claim 18, Kitajima teaches the method further comprising: 

determining a threshold voltage ("Vdh - Vcl") [col. 17 lines 62-64] at which an electro- 
optical response is produced by the electro-optical material; and 

setting the first low voltage {"Vdl") [fig. 26(d)] and the second low voltage (" VcC) to differ 
in voltage by less than or equal to the threshold voltage and the first high voltage ("VdhT) and 
the second high voltage ("Vch") to differ in voltage by less than or equal to the threshold voltage. 

As to claim 19, all of the claim limitations have already been discussed with respect to 
the rejection of claim 4. 

As to claim 21, all of the claim limitations have already been discussed with respect to 
the rejection of claims 7 and 10. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
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a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitajima in view of the Applicants' Admitted Prior Art (herein after "AAPA"). 

As to claim 5, Kitajima [fig. 26(d)] teaches that the pixel drive signal ("Vd") outputted 
from the pixel drive circuit which is comprised of 180 nm transistors [col. 9 lines 45-48] 
alternates between the first low voltage ("Vol") and the first high voltage ("Vdh"). 

Kitajima does not expressly disclose the values of the first low voltage and the first high 
voltage. 

However, AAPA teaches that 180 nm transistor has a breakdown voltage of 1.8 V [pg. 3 
lines 9-10]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to specify the pixel drive circuit of Kitajima to output a pixel drive signal alternating 
between 0 volts and 1.8 volts, as taught by AAPA, in order to fully utilize the acceptable driving 
voltage range of the pixel drive circuit, and thus to minimize the contrast degradation. 

As to claim 9, Kitajima teaches the common drive circuit including a transistor. 

Kitajima does not expressly disclose the size of the transistor. 

However, AAPA teaches an idea of using 350 nm CMOS transistor to build a drive circuit 
of a display device [pg 3 lines 7-9]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the common drive circuit of Kitajima to use 350 nm CMOS transistors as its 
components, as taught by AAPA, in order to provide a more power efficient common drive 
circuit [pg 3 lines 4-6]. 

6. Claims 8, 11, 20, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kitajima. 
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As to claim 8, Kitajima teaches the common drive circuit being located external to the 
substrate [figs. 1 and 3]. 

Kitajima does not teach the common drive circuit being located on the substrate. 

However, since the Applicants have failed to disclose that implementing the common 
drive circuit on the substrate instead of implementing the circuit external to the substrate 
provides an advantage, is used for a particular purpose, or solves a state problem, it is an 
obvious matter of design choice to include the common drive circuit on the substrate. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the common drive circuit either on the substrate or external to the 
substrate since any one of the implementation would perform equally well at providing pixel 
drive signals and the common drive signals to display elements of a display. 

As to claim 11, Kitajima teaches a timing circuit {"timing signal generating circuit 204B") 
[fig. 1] connected to the common drive circuit ("206") to control the timing of the common drive 
signal. 

Kitajima does not expressly disclose the timing circuit being included on the substrate. 

However, Examiner takes official notice that it is well known in the art to implement a 
timing circuit, i.e. timing controller, of a display device on a substrate which includes pixel drive 
circuits and pixel electrodes. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the display device of Kitajima to include the timing circuit of the device on 
the substrate on which the pixel drive circuits and the pixel electrodes are formed, in order to 
reduce the number of substrates required to implement the drive circuits of the display. 

As to claim 20, all of the claim limitations have already been discussed with respect to 
the rejection of claims 7 and 8. 
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As to claim 22, all of the claim limitations have already been discussed with respect to 
the rejection of claim 1 1 . 

7. Claims 12, 23, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitajima in view of Kawaguchi et al. (US 6,677,925, herein after "Kawaguchi"). 

As to claim 12, Kitajima teaches the timing circuit ("timing signal generating circuit 
204B") [fig. 1] alternates between the first low voltage {"Vdl") [fig. 26(d)] and the first high 
voltage ("Vbw") and the common drive circuit outputting the second low voltage {"Vcl") and the 
second high voltage ("Vch"). 

Kitajima does not teach the common drive circuit converting the first low voltage to the 
second low voltage and the first high voltage to the second high voltage. 

However, Kawaguchi teaches a display device [fig. 1] adopting a method of using pixel 
drive signals to generate a common drive signal [col. 23 lines 9-26]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the common drive circuit of Kitajima to use the pixel drive signals to generate the 
common drive signal by converting the first low voltage and the first high voltage of the pixel 
drive signals to the second low voltage and the second high voltage of the common drive signal, 
as taught by Kawaguchi, in order to simplify the structure of the voltage generating circuitry of 
the common drive circuit. 

As to claim 23, all of the claim limitations have already been discussed with respect to 
the rejection of claim 12. 

As to claim 24, all of the claim limitations have already been discussed with respect to 
the rejection of claim 14. 
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Allowable Subject Matter 
8. Claim 6 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



Conclusion 

9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Seokyun Moon whose telephone number is (571) 272-5552. The 
examiner can normally be reached on Mon - Fri (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (572) 272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

04/27/2007 



- s.m. 




